Signal transduction in glycosaminoglycan (GAG) synthesis by cultured chondrocytes and its inhibition by inflammatory cell-derived hydrogen peroxide.
Signal transduction in glycosaminoglycan (GAG) synthesis by chondrocytes has been studied. The activity of various subspecies of protein kinase C (PKC) in chondrocytes derived from rodent costal cartilage and bovine articular cartilage has been determined and the role of PKC in GAG synthesis as well as the possible interactions of PKC with calcium- or cyclic AMP (cAMP)-dependent systems in the synthesis of GAG. To investigate GAG synthesis in inflammatory conditions, the effects of hydrogen peroxide on PKC activity of the chondrocytes and PKC-mediated GAG synthesis have been studied. 12-O-Tetradecanoylphorbol-13-acetate (TPA), an activator of PKC, increased GAG synthesis in a dose-dependent fashion. This suggests that PKC up-regulates the synthesis of GAG in cultured chondrocytes. This increase was not significantly affected by simultaneous addition of the calcium ionophore, ionomycin, or dibutyryl cAMP (db-cAMP), a cAMP analogue. Ionomycin and db-cAMP, when used alone, did not significantly alter GAG synthesis by chondrocytes. Thus there appears to be no interaction between PKC and calcium- or cAMP-mediated systems in GAG synthesis. The increase in GAG synthesis induced by TPA was significantly (P less than 0.01) reduced by simultaneous addition of hydrogen peroxide (10(-6) M), without affecting cell viability. The activity of PKC in chondrocytes pretreated with 10(-6) M hydrogen peroxide was also significantly inhibited. Thus hydrogen peroxide which is generated by inflammatory cells may be important in suppression of GAG synthesis in inflammatory conditions.